The purpose of this study was to establish and characterize a retinal pericyte cell line from retinal capillaries of transgenic rats harboring the temperature-sensitive simian virus 40 large T-antigen gene (tsA58 Tg rat), and to apply this to the co-culture with a retinal capillary endothelial cell line. The conditionally immortalized rat retinal pericyte cell lines (TR-rPCTs), which express a temperature-sensitive large T-antigen, were obtained from two tsA58 Tg rats. These cell lines had a multicellular nodule morphology and reacted positively with von Kossa staining, a marker of calcification. TR-rPCTs cells expressed mRNA of pericyte markers such as rat intercellular adhesion molecule-1, platelet-derived growth factor-receptor β, angiopoietin-1, and osteopontin. Western blot analysis indicated that α-smooth muscle actin (α-SMA) was expressed in TR-rPCT3 and 4 cells. In contrast, α-SMA was induced by transforming growth factor-β1 and its enhancement was reduced by basic fibroblast growth factor in TR-rPCT1 and 2 cells. When TR-rPCT1 cells were cultured with a rat retinal endothelial cell line (TR-iBRB2) in a contact co-culture system, the number of TR-iBRB2 cells were significantly reduced in comparison with that of a single culture of TR-iBRB2 cells, suggesting that physical contact between pericytes and retinal endothelial cells is important for the growth of retinal endothelial cells. In conclusion, conditionally immortalized retinal pericyte cell lines were established from tsA58 Tg rats. These cell lines exhibited the properties of retinal pericytes and can be applied in co-culture systems with a retinal capillary endothelial cell line.
Retinal pericytes, the cells that surround retinal capillary endothelial cells which make up the inner blood-retinal barrier (inner BRB), have been proposed to play a role in regulating endothelial cell proliferation (Orlidge and D'Amore, 1987; Yamagishi et al., 1993) . Platelet-derived growth factor-B (PDGF-B), which is one of the ligands of PDGF-receptor β (PDGF-Rβ), and PDGF-Rβ play an important role in microvessel assembly (Lindahl et al., 1997; Hellström et al., 1999) . This suggests that PDGF-Rβ in pericytes and pericytes per se are important for forming the inner BRB.
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Recently, transgenic rats harboring the temperature-sensitive SV 40 large T-antigen gene (tsA58 Tg rat) have been developed as a source of conditionally immortalized cell lines (Takahashi et al., 1999) . The tsA58 Tg rat has several advantages for establishing an immortalized cell line. The SV 40 large T-antigen gene is stably expressed in all tissues and cultured cells can be easily immortalized by activation of SV 40 large T-antigen at 33°C (Obinata, 2001) . The large T-antigen gene is unlikely to disrupt any other critical gene in cells since the tsA58 Tg rat is homozygous (Takahashi et al., 1999) . Moreover, this strategy is very useful for establishing cell lines from a source tissue with very small dimensions, such as retinal pericytes. We have successfully established a conditionally immortalized rat retinal capillary endothelial cell line (TR-iBRB2) derived from a tsA58 Tg rat (Hosoya et al., 2001a) . TR-iBRB2 cells possess endothelial markers and express several transporters, which have been reported to be involved in the expression in the in vivo retinal capillaries (Hosoya et al., 2001a; Hosoya et al., 2001b; Tomi et al., 2002) . Thus, TR-iBRB2 cells maintain certain in vivo functions and are a suitable in vitro endothelial model for the inner BRB (Terasaki and Hosoya, 2001) . In order to investigate the inner BRB functions in vitro, primary cultured cells and cell lines able to maintain in vivo cell functions are useful tools. Several co-culture systems between pericytes and endothelial cells have been previously employed to study their cell-to-cell interaction (Antonelli-Orlidge et al., 1989; Hirschi et al., 1998; Martin et al., 2000) . It remains stable as far as differences in species, age, and genetic background are concerned.
The purpose of the present study was to establish conditionally immortalized retinal pericyte cell lines from tsA58 Tg rats and investigate the characteristics of established retinal pericyte cell lines. Moreover, we have examined the effect of the retinal pericyte cell line on the growth rate of a rat retinal endothelial cell line employing contact and non-contact co-culture systems.
Materials and Methods

Animals
The origin and characteristics of the male transgenic rat have been previously described (Takahashi et al., 1999) . Briefly, tsA58 Tg rats (line no.1507-5, 12 weeks) were produced by injection of BamHI DNA fragments of SV 40 temperature-sensitive A58 mutant DNA (pSVtsA58ori(-)-2) into the pronucleus of fertilized eggs of Wistar rats (Charles River, Yokohama, Japan). Normal male Wistar rats (12 weeks) were purchased from Charles River. The investigations using rats described in this report conformed to the provisions of the Animal Care Committee, Graduate School of Pharmaceutical Sciences, Tohoku University and the ARVO Statement on the Use of Animals in Ophthalmic and Vision Research.
Isolation of retinal capillaries
The retinal capillary-rich fraction was isolated from two tsA58 Tg rats using a modification of previous methods (Capetandes and Gerritsen, 1990; Asashima et al., 2002) . Briefly, eyes were enucleated from tsA58 Tg rats and placed into ice-cold Ca 2+ -and Mg 2+free phosphate-buffered saline [PBS(-)] containing 100 U/ml penicillin, 100 µg/ml streptomycin and 0.5% (w/v) bovine serum albumin (BSA) at pH 7.4. Retinas were gently separated from the retinal pigmented epithelial cell layer, dissected into small pieces and homogenized using four strokes of a 1 ml Teflon-glass homogenizer (Wheaton, Millville, NJ, USA). To the homogenate, a similar volume of 32% dextran-PBS(-) solution was added to give a 16% dextran (M.W. 71,400) solution, followed by centrifugation for 15 min at 4°C and 4,500×g. The retinal capillary-rich fraction was obtained and examined under the microscope (IX 70, Olympus, Tokyo, Japan).
Isolation of retinal pericyte cell lines
The retinal capillary-rich fraction was resuspended and digested in 0.066% collagenase/dispase (Roche Diagnostics, Mannheim, Germany) and 0.033% BSA in PBS(-) for 90 min at 37°C. The digested capillaries were then centrifuged for 5 min at 4°C and 400×g and the pellet was resuspended in Dulbecco's modified Eagle's medium (DMEM; Nissui Pharmaceuticals, Tokyo, Japan) containing 20 mM sodium bicarbonate, 100 U/ml penicillin, 100 µg/ml streptomycin, 2.5 µg/ml amphotericin B, and 20% fetal bovine serum (FBS; Moregate, Bulimba, Australia) (growth medium-A) at 37°C in a humidified atmosphere of 5% CO2/air for 3 days. After cell attachment, the temperature was reduced from 37°C to 33°C to activate the large T-antigen and the culture medium was changed to DMEM containing 20 mM sodium bicarbonate, 100 U/ml penicillin, 100 µg/ml streptomycin, and 10% FBS (growth medium-B). After 4 weeks, several types of colony appeared on the dish. The colony, which had the characteristic of ruffed-border morphology, was surrounded by a cloning cylinder (Hilgenberg, Malstein, Germany), and selectively trypsinized in the cylinder. The colonies of the other cell types, such as fibro-blasts, were removed by aspiration. Following two or three passages, cells were cloned from a single cell by colony formation and isolated twice from other cells using a cloning cylinder.
Primary cultured retinal and brain pericytes, which are used as a control, were prepared from male Wistar rats according to the above method and previous method, respectively (Asashima et al., 2002) .
von Kossa staining for calcification
Confluent cultured cells were fixed with 0.1% glutaraldehyde in PBS(-) for 15 min at room temperature. Cells were washed twice with double-distilled water (ddH2O) and incubated with 5% silver nitrate for 30 min at room temperature in a dark room. Silver nitrate solution was removed and cells were rinsed twice with ddH2O. Cultures were air-dried and exposed to sunlight until color development was complete. Cells were rinsed with ddH2O and viewed under the microscope (IX 70, Olympus).
Uptake of DiI-Ac-LDL
Cells were cultured on a rat tail collagen type I-coated cover-glass (BD Biosciences, Bedford, MA, USA) at 33°C for 48 h and incubated with DMEM containing 2% BSA and 10 µg/ml acetylated low density lipoprotein (Ac-LDL) labeled 1,1' dioctadecyl-3,3,3',3'-tetramethyliodo-carbocyanine perchlorate (DiI-Ac-LDL; Biomedical Technologies, Stoughton, MA, USA) at 37°C for 4 h. After incubation, cells were washed with PBS(-) and fixed with 3% formaldehyde-PBS(-) at room temperature for 20 min. Cells were subsequently washed with ddH2O and mounted in glycerol and photographed using a Leica confocal laser scanning microscope (TCS SP, Heidelberg, Germany).
Reverse transcription-polymerase chain reaction (RT-PCR) analysis
Total cellular RNA was prepared from PBS(-) washed cells using RNeasy Mini Kit (Qiagen, Tokyo, Japan). Single-strand cDNA was made from 1 µg total RNA by reverse transcription (RT) using an oligo dT primer. The polymerase chain reaction (PCR) was performed using GeneAmp (PCR system 9700, Perkin-Elmer, Norwalk, CT, USA) with rat intercellular adhesion molecule-1 (ICAM-1), PDGF-Rβ, angiopoietin-1 (Ang-1), osteopontin (OPN), and von Willebrand factor (vWF) specific primers through 35-40 cycles of 94°C for 0.5 min, 60°C for 1 min and 72°C for 1 min. The sequences of the specific primers are follows: the sense sequence (241-260) was 5'-TCG AGT GGA CAC AAC TGG AA-3' and the antisense sequence (678-659) was 5'-AGT CGG AAG ATC GAA AGT CC-3' for ICAM-1 (Genebank accession number D00913): the sense sequence (10-29) was 5'-TGG GCC AGA GTT CGT CCT CA-3' and the antisense sequence (501-482) was 5'-TCG GAG TCC ACT TCC CTG TC-3' for PDGF-Rβ (Genebank accession number Z14119): the sense sequence (2-21) was 5'-AAA ATT ATA CTC AGT GGC TG-3' and the antisense sequence (330-311) was 5'-TTC TAG GAT TTT ATG CTC TA-3' for Ang-1 (Genebank accession number AF030376): the sense sequence (116-135) was 5'-ATG AGA CTG GCA GTG GTT TG-3' and the antisense sequence (622-603) was 5'-GGC ATC GGG ATA CTG TTC AT-3' for OPN (Genebank accession number M99252): the sense sequence (7635-7657) was 5'-CCC TGC CTC ATC AAT GAG TGT GT-3' and the antisense sequence (8221-8199) was 5'-GGC TCC TCA CAT GTG TCA CAG CA-3' for vWF (Genebank accession number L76227) (Mancuso et al., 1989; Sjöberg et al., 1996) . The PCR products were sequenced by electrophoresis on an agarose gel in the presence of ethidium bromide and visualized with an imager (Epipro 7000, Aisin, Kariya, Japan). The PCR products of the expected length were then cloned into a plasmid vector using the p-GEM-T Easy Vector System I (Promega, Madison, WI, USA) and amplified in Escherichia coli (DH5α). Several clones were then sequenced from both directions using a DNA sequencer (model 4200; LI-COR, Lincoln, NE, USA).
Measurement of growth kinetics
Cells (2.5×10 4 cells/well) were cultured in growth medium-B at 33, 37, or 39°C on rat tail collagen type I-coated 12-well plates (BD Biosciences). After a predetermined time period, cells were trypsinized and counted using a hemocytometer. The doubling time during the logarithmic growth phase was estimated by fitting the cell number versus culture time data to a nonlinear leastsquares regression analysis program (Yamaoka et al., 1981) .
Western blot analysis
For the Western blot analysis of large T-antigen and α-smooth muscle actin (α-SMA), proteins were obtained by dissolving cells in 1% SDS, 10 mM Tris-HCl (pH 7.4), 1 mM EDTA and 10% glycerol (lysis buffer), followed by heating for 10 min at 100°C, and centrifugation for 10 min at 4°C and 10,000×g. Supernatants were separated and used as whole cell extracts. The protein (10-100 µg) was electrophoresed on an SDS-polyacrylamide gel and subsequently, electrotransferred to a nitrocellulose membrane. The membranes were incubated with mouse monoclonal anti-SV 40 large T-antigen antibody (Oncogene Research Products, Cambridge, MA, USA) (1:100) for 1 h at room temperature or mouse monoclonal anti-α-SMA antibody (ASM-1; American Research Products, Cambridge, MA, USA) (1:200) for 16 h at 4°C as the primary antibody using blocking agent solution (Block Ace; Dainippon Pharmaceutical, Osaka, Japan). The membranes were washed three times with 0.1% Tween 20/PBS(-) and incubated with horseradish peroxidase conjugated anti-mouse IgG (Chemicon International, Temecula, CA, USA) as the secondary antibody. The bands were visualized with an enhanced chemiluminescence kit (SuperSignal; Pierce, Rockford, IL, USA).
Induction of α-SMA expression by cytokines
TR-rPCTs cells were seeded (1×10 6 cells/100 mm dish) and incubated in the presence or absence of 2 ng/ml human TGF-β1 (R & D Systems, Minneapolis, MN, USA) for 5 days. After washing, cells were subsequently incubated with 25 ng/ml human basic fibroblast growth factor (bFGF; PROGEN Biotechnik, Heidelberg, Germany) for 5 days. TR-rPCTs cells were rinsed with PBS(-) and scraped off using lysis buffer. Expression of α-SMA was evaluated by Western blotting.
Co-culture with rat retinal endothelial cell line, TR-iBRB2
TR-rPCT1 cells were co-cultured with TR-iBRB2 cells in two different systems: a contact co-culture system and non-contact coculture system. In the contact co-culture system, TR-rPCT1 cells were seeded (5×10 4 cells/insert) on the backside membrane of a rat tail collagen type I-coated cell culture insert (pore size: 3.0 µm, BD Biosciences). After a 24 h-culture, the insert was transferred to a 6-well plate and TR-iBRB2 cells were seeded (0.3×10 4 cells/ insert) on the upper side of the insert. In the non-contact co-culture system, TR-rPCT1 cells were seeded (5×10 4 cells/well) on rat tail collagen type I-coated 6-well plates (BD Biosciences). After a 24 h-culture, a rat tail collagen type I-coated cell culture insert was set into the plates and TR-iBRB2 cells were seeded (0.3×10 4 cells/ insert) on the upper side of the insert. In the single culture, TR-iBRB2 cells were seeded (0.3×10 4 cells/insert) on the upper side of the insert. After a predetermined time period, cells were trypsinized and counted using a hemocytometer. Cells were cultured in growth medium-B at 33°C and the culture medium was renewed every other day.
Data analysis
Unless otherwise indicated, all data represent the mean±S.E.M. An unpaired, two-tailed Student's t-test was used to determine the significance of any differences between two groups means.
Results
Characterization of the immortalized rat retinal pericyte cell line (TR-rPCT)
Ten immortalized rat retinal pericyte cell lines were obtained from two tsA58 Tg rats and named TR-rPCT1-10. TR-rPCT1, 2, 3, 4 and 5 from the ten cell lines were selected and subjected to further characterization. Although ruffed-border morphology in primary cultured rat retinal pericytes (Fig. 1A) seemed to disappear in TR-rPCT1 cells (Fig. 1D) , multicellular nodules were observed in both primary cultured rat retinal pericytes and TR-rPCT1 cells (Figs. 1B and E) and positively reacted with von Kossa staining (Figs. 1C and F) . The black stain (arrow) was local- ized within nodules, for both primary cultured rat retinal pericytes (Fig. 1C) and TR-rPCT1 cells (Fig. 1F) , suggesting that TR-rPCT1 cells exhibit a pericyte-specific calcification (Schor et al., 1990; Doherty and Canfield, 1999) . TR-rPCT2-5 cells exhibited the same morphology and von Kossa staining as TR-rPCT1 cells (data not shown). High DiI-acetylated LDL uptake was observed in TR-iBRB2 cells as a positive control (Hosoya et al., 2001a) , whereas there was no marked uptake in TR-rPCT1, 3, and 4 cells and a low uptake in TR-rPCT2 and 5 cells (data not shown), suggesting pericyte characteristics (Gitlin and D'Amore, 1983) .
The expression of several pericyte markers such as ICAM-1, PDGF-Rβ, Ang-1 and OPN was analyzed by means of RT-PCR analysis using specific primers. ICAM-1, PDGF-Rβ, Ang-1 and OPN were amplified from all TR-rPCTs cells at 438 bp, 492 bp, 327 bp and 507 bp, respectively (Fig. 2) . In primary cultured rat brain and retinal pericytes used as positive controls, these mRNAs were amplified by each specific primer at the same size with TR-rPCTs cells. Moreover, the sequences of specific PCR products, which were amplified in TR-rPCTs cells, were 100% homologous with each gene (Kita et al., 1992; Singh et al., 1992; Herren et al., 1993; Mandriota and Pepper, 1998) . On the other hand, vWF as an endothelial cell marker was not detected in TR-rPCTs cells and rat primary cultured retinal pericytes (Fig. 2) .
Cell growth and expression of large T-antigen
TR-rPCTs cells cultured at 33°C expressed a large T-antigen with a molecular weight of 94 kDa, which was the same molecular weight as the large T-antigen of the COS7 cells used as a positive control (Fig. 3A) (Gluzman, 1981) . When TR-rPCT1 cells were cultured at 37 and 39°C for 2 days after 3 days-culture at 33°C, expression of large T-antigen was reduced with an increase of culture temperature (Fig.  3B) . The growth of TR-rPCT1 and 2 cells was measured at the permissive temperature of 33°C. TR-rPCT1 and 2 cells exhibited logarithmic growth with a doubling-time of 37.0±1.0 and 34.6±3.6 h (mean±S.D.), respectively (data not shown). In contrast, the cell growth of TR-rPCT1 cells was arrested at 37°C (intermediated temperature) and the number of cells fell at 39°C (non-permissive temperature) ( Fig. 4) due to reduction in the expression of large T-antigen (Fig. 3B) . The cell morphology of TR-rPCT1 cells cultured at 37°C appeared to be the same as that at 33°C. The similar temperature-dependent cell growth was observed in TR-rPCT2-5 cells (data not shown).
Expression and induction of α-smooth muscle actin
The expression of α-SMA in TR-rPCTs cells was determined by Western blot analysis with anti-α-SMA antibody as shown in Fig. 5A . A band at ~45 kDa was found in TR-rPCT3 and 4 cells, but no clear band was detected in TR-rPCT1, 2 and 5 cells. It has been reported that α-SMA expression is induced by TGF-β1 and its enhancement is reduced by bFGF in human brain pericytes (Verbeek et al., 1994) . The treatment of TGF-β1 increased α-SMA expression in TR-rPCT1, 2 and 3 cells, but did not change in TR-rPCT4 and 5 cells (Fig. 5B ). Following treatment of bFGF, reduction of α-SMA expression was observed in TR-rPCT1 and 2 cells (Fig. 5C ). These results suggest that TR-rPCT1 and 2 cells are responsive to TGF-β1 and bFGF while TR-rPCT4 and 5 cells do not respond to these cytokines. In light of these observations, TR-rPCT1 cells are an appropriate model having the characteristics of retinal pericytes in vivo.
Co-culture between TR-rPCT1 and TR-iBRB2 cells
In order to determine the cell-to-cell interaction between retinal pericytes and endothelial cells, co-culture of TR-rPCT1 and TR-iBRB2 cells was attempted. Two different co-culture systems were employed: contact co-culture ( Fig.  6A ) and non-contact co-culture (Fig. 6B ). In the contact coculture system, the number of TR-iBRB2 cells was significantly reduced by 39.1% and 42.5% on 5 and 6 days, respectively, after beginning the co-culture compared with that of a single culture of TR-iBRB2 cells (Fig. 6A) . The cell morphology of TR-iBRB2 cells in the contact co-culture with TR-rPCT1 cells was not much different from that in single culture. On the other hand, in the non-contact coculture system, the number of TR-iBRB2 cells was the same as that in the single culture of TR-iBRB2 cells (Fig. 6B) . These results suggest that TR-rPCT1 cells are able to undergo cell-to-cell interaction with TR-iBRB2 cells in the contact co-culture system.
Discussion
The present study demonstrates that conditionally immortalized retinal pericyte cell lines (TR-rPCT1-5) were established from tsA58 Tg rats. This is the first report of the establishment of a rat retinal pericyte cell line and its functional analysis as an in vitro model instead of primary cultured cells. TR-rPCTs cells formed multicellular nodules with calcification ( Figs. 1E and F) , exhibiting pericyte characterization (Doherty and Canfield, 1999) . TR-rPCT1 cells exhibit temperature-dependent cell growth due to expression of a temperature-sensitive large T-antigen ( Figs. 3  and 4 ), suggesting a conditionally immortalized cell line (Obinata, 2001) . TR-rPCT1 cells display stable growth and differentiated characteristics after over 30 passages following cloning (data not shown). Moreover, these cell lines expressed the mRNAs of ICAM-1, PDGF-Rβ, Ang-1 and OPN, as pericyte markers (Fig. 2) (Verbeek et al., 1994; Suri et al., 1996; Lindahl et al., 1997; Doherty et al., 1998) . However, vWF mRNA, an endothelial cell marker (Gitlin and D'Amore, 1983) , was not expressed in any TR-rPCTs cells (Fig. 2) . The uptake of Ac-LDL, an endothelial cell and macrophage marker (Voyta et al., 1984) , was not observed in TR-rPCT1, 3 and 4 cells (data not shown). We have recently established the brain pericyte cell line (TR-PCT1) from tsA58 Tg rats (Asashima et al., 2002) . TR-PCT1 cells have expression of mRNAs of ICAM-1, PDGF-Rβ, Ang-1, and OPN and characteristic of calcification. Although the characteristics of TR-rPCTs cells are very similar to TR-PCT1 cells, TR-rPCTs cells were of retinal capillary origin and TR-rPCT1 cells are possible to apply to the co-culture system with TR-iBRB2 cells in order to optimize for in vitro inner BRB studies.
Although α-SMA has been used as a pericyte marker (Herman and D'Amore, 1985) , the heterogeneity of pericytes in different tissues was observed. In bovine retina in vivo, α-SMA expression was observed pre-capillary and post-capillary, but not mid-capillary (true capillary) (Nehls and Drenckhahn, 1991) . In a recent immunohistochemical study, however, the mid-capillaries in rat retina had a mixture of α-SMA positive and negative pericytes (Bandopadhyay et al., 2001) . Western blot analysis revealed that α-SMA was expressed in TR-rPCT3 and 4 cells, but not in TR-rPCT1, 2 and 5 cells (Fig. 5A) . TR-rPCTs cells are possibly established from different sites of retinal capillaries. The expression of α-SMA was induced by TGF-β1, whereas this induction was reduced by bFGF in human brain pericytes (Verbeek et al., 1994) . Hirschi et al. (1998) suggested that TGF-β plays a vital role in vascular development by mediating the differentiation of mesenchymal cells toward the pericyte phenotype. In TR-rPCT1, 2 and 3 cells, treatment with TGF-β1 induced the expression of α-SMA, while it had no effect on TR-rPCT4 and 5 cells (Fig. 5B) . Moreover, the expression of α-SMA was reduced by bFGF following treatment with TGF-β1 in TR-rPCT1 and 2 cells (Fig. 5C ). Pericytes may be specific precursors of smooth muscle cells (Rhodin and Fujita, 1989) , which express α-SMA and regulate the blood vessel diameter by contraction or relaxation (Kelley et al., 1987) . These lines suggest that TR-rPCT1, 2 and 3 cells have the ability to respond to cytokines as a pericyte phenotype. Of TR-rPCT1-5 cells, TR-rPCT1 cells are the most relevant cell line for retinal capillary pericytes due to less activity of Ac-LDL uptake and greater competence of cytokine response.
The loss of pericytes in retinal capillaries is one of the earliest changes in diabetic retinopathy and this causes angiogenesis due to an increase of retinal endothelial cells (Cogan and Kuwabara, 1963) . Therefore, the growth of endothelial cells is thought to be regulated by pericytes. The growth of TR-iBRB2 cells was inhibited by contact co-culture with TR-rPCT1 cells (Fig. 6A) , but no such inhibition was observed in the non-contact co-culture system (Fig.  6B ). This suggests that the physical contacts between TR-iBRB2 and TR-rPCT1 cells contribute to regulation of the Fig. 6 . Effect of the contact co-culture (A) and non-contact co-culture with TR-rPCT1 cells (B) on the cell growth of TR-iBRB2 cells. (A), Contact co-culture system ( ) and single culture of TR-iBRB2 cells ( ). (B) Non-contact co-culture system ( ) and single culture of TR-iBRB2 cells ( ). Each point represents the mean±S.E.M. (n=3). * p<0.05, significantly different from single culture of TR-iBRB2 cells. growth of retinal endothelial cells, as was reported for contact co-culture between human umbilical vein endothelial cells and bovine retinal pericytes (Yamagishi et al., 1993) . TR-rPCT1 cells, which are used for the co-culture system with TR-iBRB2 cells, are an appropriate model for studying the regulation of retinal capillary endothelial cells.
In conclusion, conditionally immortalized retinal pericyte cell lines, TR-rPCT1-5 cells, which exhibit pericyte markers, were established from tsA58 Tg rats. The contact coculture system between TR-iBRB2 and TR-rPCT1 cells exhibited cell growth suppression of TR-iBRB2 cells. This raises the possibility that cell growth regulation of retinal endothelial cells and neovascular functions at the inner BRB could be investigated at the cellular and molecular levels by using TR-rPCT1 cells.
